Comparison of two methods of staining apoptotic cells of leukemia cell lines. Terminal deoxynucleotidyl transferase and DNA polymerase I reactions.
We compared two methods to stain apoptotic cells, one using terminal deoxynucleotidyl transferase (TDT), the other DNA polymerase I, using leukemia cell lines treated with anti-Fas monoclonal antibody (MAb). Both TDT and polymerase I strongly reacted with fragmented nuclei of apoptotic MOLT-16 and Jurkat cells, but only polymerase I strongly reacted with nonfragmented nuclei of early apoptotic cells. Anti-Fas MAb-treated MOLT-4 cells showed morphological changes corresponding to early apoptosis and were strongly positive for polymerase I only. MOLT-16 and Jurkat cells treated with anti-Fas MAb and inhibitors of endonuclease and poly(ADP-ribose) polymerase showed the morphology of early apoptosis but were not strongly stained by TDT. Because DNA polymerase I has nick-translation activity, it is possible that DNA polymerase I reaction is positive in early apoptotic cells by detecting single-strand DNA cleavage, which occurs before extensive oligonucleosomal DNA cleavage and late morphological changes of apoptosis in leukemia cell lines. Although TDT is widely used to stain apoptotic cells, DNA polymerase I may be more applicable in special cases of apoptosis, in which cells undergo single-strand rather than double-strand DNA breaks. However, the procedure has limitations, such as the necessity to use cell smears for comparison with the TDT reaction. (J Histochem Cytochem 46:85-90, 1998)